Introduction
The prevalence of ulcers of the lower limb is estimated as affecting up to 1.5 per 1,000 of the adult population. Among persons aged 65 years or more the prevalence of both open and healed ulcers is up to 36 per 1,000, and one fourth of these patients have an active ulcer at any one time. 1e3 The most common cause of leg ulcers is venous insufficiency, which involves 76% of cases, whilst up to 22% of ulcers have been shown to be associated with arterial diseases. 4, 5 Up to 10% of the adult population in Europe and North America has venous valvular incompetence, with 0.2% developing venous ulceration. There are many risk factors for venous ulceration. Recurrent venous ulceration occurs in up to 70% of those at risk. 6 Complete healing usually takes a long time, and in most cases leg ulcers can be considered as a chronic condition. Callam and colleagues found that a third of their patients had never healed their first ulcer, and two thirds had a series of recurrent ulcers. As a consequence, half of their study population had had their ulcer disease for more than 10 years, and some of the patients had suffered for their ulcers during virtually their entire adult life. 4 These findings have been confirmed in several subsequent studies. 7, 8 Faced with these data, the massive social and economic cost of leg ulcers care becomes quite understandable. 9, 10 Health related quality of life (HRQoL) in people with leg ulcers has been investigated in a number of ways including in-depth qualitative studies, using generic instruments and leg ulcer specific questionnaires. 11, 12 Living with chronic pain is a theme that consistently emerges from these studies, and yet venous ulcers were traditionally not regarded as painful. Other recurring themes are restrictions of social, leisure, and work activities, as well as the restrictions that ulceration places on clothing and footwear choice. 13, 14 In addition, it is certainly important to consider the impact and consequences that such chronic disease has also on the life of caregivers and family members. The aging of the population, and the growing prevalence of chronic diseases has led to the introduction of a large number of instruments to assess caregiverrelated problems associated with specific diseases. No information is at present available about leg ulcers and the burden that they pose on caregivers. This paper wants to contribute to the knowledge of issues related to leg ulcers, providing information about patient and caregivers perceptions. We investigated health status and burden of disease using the generic instrument SF-12 in leg ulcers patients, and at the same time we studied the caregiver-related problems with a validated instrument such as the Family Strain Questionnaire (FSQ), a tool for general screening of caregivier-related problems. 15 The hypothesis is that caregivers of patients with leg ulcers have a substantial burden because of such disease and we intend to quantify its extent and to compare it with that deriving from other diseases.
Materials and Methods
After being approved by the ethical and scientific board of our institution the project was implemented with patients and their caregivers.
Eighty consecutive patients with vascular leg ulcers and their attendant caregivers were observed in the period JanuaryeAugust 2006 in a ''day care'' setting of a dermatological institution which is also a reference center for peripheral vascular diseases. The specific ulcer diagnosis (venous/other, dimension etc.) was made by an ulcer specialist according to the CEAP (Clinical, Etiology, Anatomy, Pathofisiology) Classification for chronic venous disorders when venous ulcers were concerned, and on the basis of the Winsor Index for arterial ones. The ulcer dimensions were assessed using the portable digital device Visitrak (Smith & Nephew, Hull, UK).
The inclusion criteria were: being a patient with vascular leg ulcers and being his/her principal caregiver (defined as an unpaid person who is responsible for patient care, and this because of affective ties regardless of wedding or kinship), age > 18 years, absence of any illiteracy, and absence of physical and psychiatric problems that may impair understanding or self administration of the questionnaires.
Patients were invited to participate in the study by the referring physician of the vascular Unit, who explained the aims and the implications of the study, and obtained the written informed consent. Before starting any treatment, the principal ulcer status was evaluated by the same specialist, who recorded all information of interest on standardized forms, and gave the patients the SF-12 questionnaire for selfcompletion. The caregiver was contacted by a research nurse who explained the aim of the study, obtained the written informed consent and administered the specific questionnaire. Before the patient was discharged from the hospital, the nurse collected all the completed questionnaires.
For patients the SF-12 questionnaire was selected because it is a well known and widely used instrument, and also for its conciseness and relative simplicity, and because it measures both the physical and mental components of health-related quality of life. 16 The tool is suitable for use in an elderly population when questions are administered in an interview. We used the validated Italian version. 17 Higher values indicate better health. The evaluation of HRQoL concerns the four-month period before the assessment. We applied the standard algorithm in computing scores (incorporating the US norms); however, we made comparison only between patients in our study, so that such comparisons should be unbiased.
Visual Analog Scales (VAS) were used for each patient to evaluate pain deriving from ulcers in three different situations: daytime, at the time of medication, and at night time. At the time of the visit, each patient was invited to depict on a standard graduated 100millimeter segment (i.e., possible range 0e100 mm) the average level of pain experienced in each of the three situations over the last week.
The physician reported his global evaluation of the clinical severity of the ulcer on a five-point scale, ranging from very mild to very severe, answering to the following question: ''According to your experience, among all the ulcers you have seen, how clinically severe is the ulcer of this patient?''. The patient provided similar global self-evaluations, on the same scale, both for his/her general health and for specific health in respect to the ulcer.
The main caregivers were administered the Family Strain Questionnaire, consisting in a brief semi-structured interview and 44 self-completed dichotomic items. 15 It is a validated instrument for general screening of caregiving-related problems. It makes it possible to optimize administration and data analysis time, and also to make comparisons between the extent of problems experienced by caregivers of patients with different diseases.
The semi-structured interview collects information concerning the socio-economic status of caregivers and their beliefs/interpretations concerning the disease of their patients.
Five areas are investigated by the questionnaire: Emotional burden (EB), Problems in social involvement (SI), Need for knowledge about the disease (KD), Satisfaction with family relationships (SFR), Thoughts about death (TD). As the ''yes'' answers are attributed a score 1, the higher the score for each area, the greater the problems involved, with the exception of satisfaction of family relationships (in which a high score indicates good relationship).
Nine questions do not measure any specific construct or domain, but enquire about some specific aspects and have exclusively clinical purposes.
Data analysis. A descriptive analysis was performed to study the frequency distributions of all the variables of interest. A correlation between ulcer status defined by physician and by the patient was evaluated calculating the Spearman correlation coefficient.
Two multiple regression analyses were performed separately, using the first two factors of FSQ as outcome (considering 9 and 6 cut off values for EB and SI, respectively) to identify patient factors (age, education, duration, ulcer number, and economic status) and caregivers factors (age, education, living with the patient) predictive of high family burden.
All analyses were performed using the statistical software Stata, version 9 for Windows. 18 
Results
A total of 80 patients and 80 principal caregivers were consecutively enrolled in the study. Only two patients and their caregivers refused to participate. Twenty one (26%) patients were at their first visit in our hospital. The mean age (AE standard deviation) was 72.9 AE 11.6 and 51.6 AE 12.4, for the two groups respectively.
Fifty eight (72%) patients had a low educational level (i.e., less than 8 years in school), 64% were females. Twenty seven patients had more than one ulcer, 14 patients (17%) had bilateral ulcers. The body sites involved were as follow: 35 (40%) malleolar, 45 (51 %) legs , 3 (3.5%) toes, 2 (2%) heel, 3 (3.5%) foot. Fourty five per cent of patients suffered from venous leg ulcers, while ulcers of different origin (i.e., arterious, diabetic, and mixed ulcers) accounted for the remaining 55%. Thirty eight (47.5%) patients had suffered from the ulcer for more than one year.
Patients were cared for by a family member in 94% of cases. The principal caregivers were female for 54% of patients, and they were forced to reduce their working activities in 54% of cases. A low education level was reported by 45% of the caregivers. (Tables  1a and 1b) .
The reported patients' family income was in most cases (64%) less than 10,000 euro per year. Some kind of support (e.g. economic, homecare) from the Regional Health Authority was reported by 23% of caregivers.
Overall the mean SF-12 physical and mental scores in patients were 35.1 AE 7.6 and 42.3 AE 8.8, respectively. Patients with venous ulcers had a physical score higher than patients with ulcers of other origin (37.2 AE 6.8 33.5 AE 7.8), with a statistically significant difference ( p ¼ 0.028), but mental scores were similar.
The mean values of pain assessed with the VAS (daytime, at medication, night time) were 59, 66 and 57, respectively, with a statistically significant difference between night time values and those at medication.
A very modest correlation (0.098) was observed between the physician and patient evaluation of ulcer status. The mean value for each domain of FSQ in all caregivers is showed in Table 2 , where only statistically significant data are reported for observed patients and caregivers, for some variables of interest. No differences were observed between males and females, nor for the number (1 vs. >1), dimension (<5 cm 2 vs. >10 cm 2 ), or duration (<1 year vs. !1 year) of ulcers, nor for patients' self-reported health status.
The EB score was higher for caregivers who were living with the patients, and for those who had to reduce their working hours.
A statistically significant increment for burden of social involvement was documented for older patients (4.9 AE 1.5 in patients ! 75 years of age vs. 3.6 AE 2.2 in patients <65 years). Patients with venous ulcers in comparison with other ulcers had a statistically significant lower burden of social involvement for caregivers (3.9 AE 2.1 vs. 4.7 AE 1.5, respectively, p ¼ 0.03).
The emotional and social involvement burden in caregivers were statistically significantly higher when patients had worse SF-12 scores on the physical scale (using the median value as a cut off), if caregivers were forced to reduce their activities, and if they lived in families who reported to have economic problems (i.e., lower income).
In Table 3 we report the emotional burden and problems social involvement scores, experienced by caregivers of patients with leg ulcers, comparing it with that experienced by caregivers of patients with other illnesses. A non-statistically significant difference was observed for EB. Values in our study were lower than those observed for cancer patients and for patients in a persistent vegetative state. However, they are higher than those observed for the neurological, pneumological, and nephrological patients. The score for social involvement was statistically significantly higher for vascular ulcers caregivers compared to other diseases, with the exception of the persistent vegetative state.
In multiple logistic regression analysis, considering high emotional burden >9 as dependent variable, the age of caregivers (<50 vs !50) was the only predictive item, with an OR of 3.77 (CI 1.01e14.35), p ¼ 0.05. Educational level of caregivers, age of patient, ulcer characteristics (number, dimension, duration) and living together with the patient were not statistically significant.
Information obtained from FSQ with questions not included in any of the five dominions, and used only for clinical work, showed that a third of caregivers thought the patient suffered for his/her relationships with others because of the disease (eg. fells ashamed or to be a burden). Only a minority, i.e., about 10% of caregivers, felt uncomfortable/non-confident with the patient's disease and sometimes felt ashamed because of him/her, while 90% reported that they are able to discuss the disease with the patient.
Discussion
Leg ulcers constitute a large and, because of the aging population, a growing problem for patients and health services. 19 The shift from hospital to community care places increased demands on family caregivers. Quality of life needs to be included as a variable in studying family caregivers for chronically ill patients. 20 Family members play a major role in providing caregiving assistance to elderly persons. 21 The effect of stressors on family members caring for physically or mentally ill person has been referred to as caregiver burden. The scientific literature is rich of reports, particularly concerning persons involved in caring for patients affected by cancer or dementia. 22 Only few studies report a comparison of family burden in different diseases. 23e25 Leg ulcers in most cases persist, becoming a chronic disease. Treatment for such disease is provided at every level of the health system: in the hospital, health personnel provide outpatient, inpatient, and day care; at home family members and sometimes home-care dedicated health personnel take care of the patients. A major role in the home treatment is played by the patient itself and by the family caregivers.
The results of our study on caregivers of leg ulcer patients highlight the need to provide families of these patients with supportive interventions including: management of relatives' psychological reaction to patient illness; provision of information on the nature, course and outcome of patient's disease; training for relatives in the management of patient's symptoms, and reinforcement of relatives' social networks. The results are in harmony with what was previously documented by Magliano and colleagues for mental diseases. 22 In addition to the specific information obtained about this group of caregivers the present results showed that the completion of the FSQ makes it possible to identify subjects at economic, social and emotional risk and to decide rapidly what kind of resources/intervention can be implemented.
Vascular legs ulcers pose a heavy burden for the caregivers and of course for the family, where most patient live with their disease. The emotional burden of caregivers is similar to what was observed with other major diseases, and it is lower only to what was observed for oncological and persistent vegetative status patients. When social involvement is concerned, all diseases analyzed with the single exception of persistent vegetative status, had a statistically significant lower burden than ulcers.
The problem in social involvement (e.g. I see friends and relatives less frequently because of the disease) describe the difficulties perceived by the caregiver in approaching and maintaining social relationships, as well as personal interest and time for self. Ulcers, like any other chronic disease, alter the relationship between family members, and the patients' physical impairment causes caregiver strain. Better physical health status, as documented by SF-12 assessment in our study population, was associated with reduced emotional burden and better social involvement for caregivers. Caregivers of patients with venous ulcers had lower burden in social involvement in respect to other kind of ulcers, and this could be due to the better health status in venous ulcers, as shown by the physical components of SF-12. In our sample the majority of non-venous ulcer patients had a duration of disease lower than one year, and it could be possible that the impact of a new disease on caregivers unprepared to meet the needs of such a difficult condition contributes to the higher scores observed in this subgroup of persons. It will be relevant to obtain detailed information about more patients with arterial leg ulcers, in order to make meaningful comparisons with the venous ones. It is plausible that by improving the health status of patients, the caregivers' situations could also be improved. Pain assessment at different times of the day is an other piece of information which should be routinely acquired, in order to consider the patient in his/her continuum of care. The high values at VAS during dressing changes suggest the need of testing the role of newer advanced medications, and to evaluate also their possible effect on the burden of caregivers, when considering their cost-effectiveness. This is the first time, to the best of our knowledge, that such burden is identified and quantified with a validated tool which allows a comparison with other diseases. The interview per se with the caregivers takes approximately 15 minutes and it is useful non only for research purposes but also in clinical activities to identify relevant social components.
A simultaneous evaluation with different instruments of patient and principal care giver is strongly recommended. The patient information will be more precise and it will complete the knowledge about patient life and his/her context.
